The nitro group in aliphatic and aromatic nitro com po unds also conta ining. reducible substituents such as cthene, nitrile. carboxylic acid, phenol, halogen, ester etc., are selecti ve ly and rapidly reduced at room temperature to corresponding amines in good yields by employmg 99-100% hydrazine hydrate, in the presence of commercial zinc dust. It was observed that, thi s system is equally compatible with existing methods, which e mploy expensive catalyst s like pa ll ad ium , platinum, ruthen ium etc.
Rapid and selective reduction of nitro co mpounds is of importance fo r the preparation of amino derivatives in the organic sy nthesis both practically and industrially, particularly when a molecu!e has other reducible moieties t .
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• Numerous new reagents have been developed for the reduction of aromatic nitrocompounds 5 .
12 .
Most of the methods, viz., I/ 'd d . 13 I ' h d . 14 meta ac t re uctlon , cata ytlc y rogenatlOn , electrolytic reduction !S, homogeneous catalytic transfer hydrogenatio n 16, heterogeneous catalytic transfer hydrogenation 17 etc., are 111 practice. However, these methods have one or more limitations, (i) Metal/acid system lacks selectiv ity and it needs strong acid medium, (i i) Catalytic hydrogenation employs highly diffusible, low molecular weight, fla mmable hydrogen gas and requires press ure eq uipments, (i ii ) Electrolytic reduction requires acid ic or alkaline catholite; yields are low and lack practical utility in academic institutions, ( The application of hydrazine or hydrazine hydrate for the reduction of variety of organic compounds is reviewed 24 . The application of hydrazine for reduction of organic compounds is mainly centered on the use of Pd/C, Ru/Ca, Pd/CaC0 3 , Ru/C and Raney Ni. Copper and iron are used scarcely at all and most of the reactions are carried out at reflux temperature 2S . 28 .
Reduction of poly-functional compounds at reflux temperature for hours together can cause cyclisation 28 and ring opening24. Moreover, poor selectivity was reported in the reduction of aromatic nitro compounds, which have labile and reducible functional groups like halogen , nitrile etc., and therefore lack desired generality for the true synthetic utility. In this context, we wish to report a rapid, selective and simple reduction of substituted nitro compounds to corresponding amino derivatives by using low cost commercial zinc dust and 99-100% hydrazine hydrate at room temperature in methanol mediu m (Scheme I). This new system reduced with ease a wide vari ety of nitro compounds to corresponding amines. Many primary and secondary functional groups like halogens, -OH, -CN, -COOH, -CH=CH-COOH, -COOR, -OR, -NHCOCH 3 , -CONH2 etc., are tolerated.
R= alkyl or aryl
Scheme I
The reduction of nitro compound in the presence of zinc dust and hydrazine was complete within three to ten min. The course of reaction was monitored by thin layer chromatography and IR spectra. The work-up and isolation of the products were easy. Thus, all the compounds reduced (Table I) by this system were obtained in good yields (90-95 %) . All the products were characterized by comparison of their TLC, IR HCOONHJ5%Pt-C" and HCOONHJRaney Nil2. Most of the reactions are complete in less than five minutes as monitored by the disappearance of the starting materials and concomitant formation of the product via TLC methods. The probable mechanism for the reduction of nitro compounds to amines (Scheme 0) based on the available literature is proposed 17.24. Thus the reduction of nitro compounds can be accomplished with commercial zinc dust instead of expensive platinum or palladium etc., without effecting the reduction of any reducible or hydrogenolysable substituents. The yields are virtually quantitative and analytically pure. The obvious advantages of proposed method over previous methods are, (i) selective reduction of nitro compounds, in the presence of other reducible or hydrogenolysable groups, (ii) readily available and easy to operate, (iii) rapid reduction, (iv) high yields of substituted amines, (v) avoidance of strong acid media, (vi) no requirement of pressure apparatus and, (vii) less expensive. This procedure will therefore be of general use, especially in the cases where rapid, mild and selective reduction is required. Further investigations of other useful applications related to deblocking of protecting groups In peptide synthesis are in progress.
Experimental Section
All the nitro compounds were purchased from Aldrich Chemical Company (USA), hydrazine and zi nc dust were purchased from SISCO Research Laboratories Pvt. Ltd., Bombay (India). All the solvents were of analytical grade or were purified according to standard procedures. TLC was performed on silica gel plates obtained from Whatman Inc. For preparative TLC the plates were prepared from Kieselgel 60 +.00
Scheme 0 GF 254 Merck, Darmstadt, and for column chromatography 60-120 mesh silica gel was used obtained from Merck India. The melting points were determined by using Thomas-Hoover melting point apparatus and are uncorrected. IR spectra were recorded on SHl-MADZU-FTIR-83oo spectrometer. Typical procedure for the reduction of aromatic nitro compounds. A suspension of an aromatic nitro compound (5 mmole) and zinc dust (10 mmole) in methanol (5 rnL) was stirred under nitrogen atmosphere with 99-100% hydrazine hydrate (3 mL), at room temperature. The reaction was exothermic and effervescent. After the completion of reaction (monitored by TLC), the reaction mixture was filtered through celite. The organic layer is evaporated and the residue was dissolved in chloroform was washed with saturated sodium chloride solution to remove excess of hydrazine hydrate. The organic layer after drying and evaporation gave the desired amino derivative.
Typical procedure for the reduction of aliphatic nitro compounds. Since the reduction with this system is exothermic, we have to modify this procedure slightly. In order to get good yield of volatile aliphatic amines, the reduction was carried out by controlled addition of hydrazine hydrate, through the top of ice water circulated condenser and by immersi ng the reaction fl ask in a cold-water bath. A suspension of an aliphatic nitro compound (5 mmole) and zinc du st (10 mrnole) in methanol (5 rnL) was stirred under nitrogen atmosphere with 99-100% hydrazine hydrate (3 mL), at room temperature. After filtration , whole reaction mixture was neutralized with He!. The solvent was evaporated under reduced pressure. The residue was lyophilized or subjected to column chromatography. Aliphatic ami nes are obtained as their hydrochloride salts up to 80% yield.
